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PROBLEM TO BE SOLVED: To provide a rubber composition which undergoes little the separation of the compounded 
high-hardness material and gives a tire exhibiting stable braking performance on ice and excellent durability when used as e.g. 
tire tread rubber and to provide a pneumatic tire made therefrom. 

SOLUTION: This composition contains 3-30 pts.wt. composite material prepared by previously allowing the surface of a porous 
material made of a material having a JIS-C hardness of 75 or above and having a means particle diameter of 5-3,000 μm to 
absorb a diene rubber or a diene rubber composition per 100 pts.wt. total diene rubber component (including also the diene 
rubber absorbed by the composite material or the diene rubber in the diene rubber compounded rubber composition). The 
objective tire is prepared by using the rubber composition as a tread rubber. 
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* NOTICKS * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The rubber constituent which a JIS-C form degree of hardness consists of 75 or more materials, and 3-30 weight 
section combination of the complex to which the adsorption component which includes a diene system quantity molecular weight 
object in the porosity body surface whose pitch diameter is 5-3000 micrometers beforehand was made to stick is carried out to all 
the diene system rubber component (diene system rubber in aforementioned adsorption component is also included) 1 00 weight 
sections, and is characterized by the bird clapper. 

(Claim 2] The rubber constituent according to claim 1 whose BET nitrogen adsorption-process specific surface area the average 
aperture of the front face of the aforementioned porosity object is 40- 1000 A, and is 10-800m2/g. 

[Claim 3] The rubber constituent according to claim 1 or 2 whose adsorption component of the aforementioned complex is at 
least one sort in diene system rubber, rubber constituent ( of diene system rubber combination ], resorcinol formalin latex, syn-1 , 
and 2-polybutadiene resin, and its carbon combination constituent. 

[Claim 4] The rubber constituent according to claim 1 or 2 with which the aforementioned porosity object has a silicon bound 
water acid radical (Si-OH) and/or an aluminum bound water acid radical (aluminum-OH) on a front face. 

[Claim 5] the inside of the aforementioned adsorption component — a general formula and Y3-Si-CnH2nA (the basis chosen from 
the group which it may differ among a formula by the alkyl group, alkoxyl group, or chlorine atom of carbon numbers 1 -4 even if 
three Y of Y is the same, n shows the integer of 1 -6 to, and A becomes from three -SmCnl 12 nSi- Y and -SmZ basis — it is — here 




S 



CH 3 

Xii- C-C = CH 2 

I: 

-Z) o 



It is a basis, and m shows the integer of 1 -6 and Y and n are as above-mentioned. It is a rubber constituent given in any 1 term 
among the claims 1 -4 with which the coupling agent expressed is blended. 

[Claim 6] It is a rubber constituent given in any 1 term among the claims 1-5 by which carbon black and/or the vulcanization 
accelerator are blended into the aforementioned adsorption component. 

[Claim 7] It is a rubber constituent given in any 1 term among the claims 1-6 which have foaming nature. 

[Claim 8] The pneumatic tire characterized by using the rubber constituent given in any 1 term as tread rubber among claims 1 -6. 



[Translation done.] 
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DHTAILKD DESCRIPTION 

[Detailed Description of the Invention] 
[0O01] 

[The technical field to which invention belongs] this invention - a rubber constituent and a pneumatic tire - being related -- 
detailed Since Hikami coefficient of friction is high after vulcanization and a passenger car, a truck, a bus, etc. are small to it, it 
can be suitably used as tread rubber of the tire to all the cars of until large-sized, and also it is related with the pneumatic tire 
which used the rubber constituent and it which can be used suitable also for the rubber goods asked for the skid function in cold 
districts, such as a sole, a rubber mat, and Caterpillar, as tread rubber. 
[()()< )2] 

[Description of the Prior Art] The so-called need of the all season tire which can be used like a summer is increasing without 
carrying out tire exchange also in winter in recent years. This kind of tire has the same dry grip nature as a summer, wet grip 
nature, driving stability, endurance, and low mpg nature also in winter, and has sufficient drive nature and brakmg nature also in 
Hikami or a place on the snow further. 

[0003] The method using the softener to which it is required for that the conventional tread rubber used for such a tire should 
make low the degree of hardness in the low temperature of the tread rubber for summers, and it can keep the elastic modulus in 
low temperature suitable, using the low polymer of a glass transition point is learned. 

[(>< )( »4] however -- although there is a problem that the braking nature or controllability in a humid road surface or a dryness road 
surface are not enough and the latter method is also indicated by JP,55-135 149,A, JP.58- 199203 A JP,60- 137945 A etc. in the 
snow-and-ice temperature field by the former method for the hysteresis characteristic of this polymer, even if the performance of 
there there is demonstrated Also in which method, troubles, like the bad influence which it has on the abrasion resistance at the 
time of running a general way or endurance is large are pointed out considering improvement of a snow-and-ice top performance. 
[Of >i 15] moreover, which technology was used - also by the case, surely, although the good performance was shown in the 
so-called snow-and-ice performance in dry cleamng-on ice [ in / a low-temperature field / comparatively ] -5 degrees C or less, 
sufficient coefficient of friction cannot be obtained in the damp or wet condition near 0 degree C, and the Hikami performance in 
the so-called scntiment-on ice, but it was hard to say that drive nature, braking nature, and driving stability are fully improved 
[0006] On the other hand, the technology of adding the device for the improvement in frictional force to tread rubber itself is 
adopted in recent years. As the 1 st method, tread rubber is made to foam by the suitable method, and there is a method of making 
a closed cell generate (JP,63-89547,A). Generally, the layer called false liquid layer on the surface of ice exists. And if a body is 
pushed and is slid on ice, in order that a part of false liquid layer may change to the water screen, this w ater screen will play the 
role of lubricant and will discover low coefficient of friction. 

[0< M )7] Since the front face of the tread rubber which is made to generate a closed cell and is obtained is being worn by many 
foams, it passes and removes the water screen generated within the contact surface with ****, and discovers the Hikami quantity 
friction-ization by the manifestation of last (scraper) effect except for a false liquid layer with micro movement of the pore section. 
Generally, although the tire for snow-and-ice tops is preparing much SAIPU and the device which increases the edge of a block is 
made, it is an edge portion by SAIPU of a block, and the place made into the essence is in last function except for the false liquid 
layer on an ice front face, and calls this effect "macroscopic edge effect." On the other hand, by closed-cell rubber, micro 
irregularity is made and the essence of the function by the heights is in "a micro edge effect." 

[(1008] This technique is taken in by the actual tire tread and marketed as a studless tire. Moreover, various kinds of foreign 
matters ( sand, a natural product like Japanese fir, etc. ) are mixed in tread rubber, and the method of generating pore is also 
examined by when these foreign matters fall out at the time of a tire run. This method is the same as that of foaming as a 
mechanism of a raise in Hikami friction, however, it is scratching and breaking the direct ice solid-state itself whose effect's of last 
the false liquid layer of**** is removed and is in the conventional spike tire of a certain thing by these 1 st methods, and, unlike 
the technique of obtaining high friction-ization, is not fully satisfactory efficiently That is, although an ice front face is scratched 
by the heights of the surface irregularity after the foreign matter with which tread rubber was foamed or mixed ****s and the 
pumping water of the surface moisture is carried out in a crevice, in low-temperature-ization (in the case of usual -3 degrees C or 
less) into which ice becomes harder and an icy front face cannot melt easily, a pumping water function is seldom needed, and is 
scratched, and can also seldom expect an effect. 

[0009] As the 2nd method, various kinds of high degree-of-hardness material is mixed into tread rubber, and there is a thing to 
the front face in this high degree-of-hardness material which was going to scratch and was going to realize the Hikami quantity 
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wear-ization of tread rubber using the effect <JP,46-3 1732,13, JP,51-147803,A, JP,56-52057,B, JP,6-102737,A). This method is 
the Hikami quantity frietion-ized method of the tread rubber by the mechanism from which the 1st method of the above differed 
clearly. Actually, the more it mixes such high degree-of-hardness material so much in many cases, the more tread rubber tends to 
be formed into the Hikami quantity friction. 

[00 10] however, the fault of the 2nd method of scratching to the matrix rubber of a tread and mixing a high high 
degree-of-hardness material of an effect has the small Hikami performance improvement effect near [ watery j 0 degree C, and 
since high degree-of-hardness material exists as a foreign matter which does not have compatibility in rubber, it is that the fall 
which are abrasion resistance and a destructive property is remarkable 

[0( )1 1 ] Such the present condition. Although examination from a viewpoint of coexistence with wear-resistant ability was 
performed by it being based, and especially an artificer getting the complex particle which blended sulfur, a vulcanization 
accelerator, carbon black, and the scorch retarder with syn-1 and 2-polybutadiene resin for the purpose of the improvement in a 
performance on the snow-and-ice road surface in a damp or wet condition, and mixing in foaming tread rubber, from the demand 
level of a general market, it cannot say that it is still enough, but the further improvement is called for. Moreover, since actual 
**** temperature changes variously from the daytime to night, a tire tread to which the Hikami performance stabilized more in 
the latus temperature region is shown, and abrasion resistance and a destructive property are not reduced remarkably, either is 
desired. 

[00 1 2] furthermore, although the conventional foamed rubber passes the water screen generated between the ice road surfaces 
within the tire road surface which went as the dewatermg / drainage effect and it has the function which raises Hikami coefficient 
of friction by last thing, there is a limitation in removing a lot of water screen in a sentiment-on ice state, and an improvement of 
Hikami coefficient of friction in a sentiment-on ice state is difficult for the present condition On the other hand, although an 
improvement effect was to a sentiment-on ice state to some extent by the method of blending a specific particle size and the 
particle of a degree of hardness as a micro spike in order [ which is another Hikami performance improvement means j it 
scratches and it gives an effect, it scratched, and little an effect and the synergistic effect of a drainage effect were, and did not say 
that Hikami performance level is still enough. 

[00 1 3] As a reason nil why the synergistic effect is small, it is mentioned to the hardness of a particle, and an adhesive property by 
the 2nd method that there is a relation of an inverse proportion, since [ namely, ] an adhesive property with a rubber matrix falls 
so that it is the stiff quality of the material although it scratches and an effect is so large that it is a stiff gram in a Prior art — the 
grounding front face of a tire tread -- setting - a particle — ****i n g - being easy — the effective number of spikes decreases, it 
scratches, and an effect does not last long, and the problem of causing the fall which are abrasion resistance and crack-proof 
nature also remains Furthermore, when it adds to a foaming agent compound, it foams to the above stiff particles by the particle 
interlace, and they make adhesive strength with a matrix decline. 
[0014] 

[Problem! s) to be Solved by the Invention] Then, the purpose of this invention is to offer the pneumatic tire using the rubber 
constituent and it which both give the outstanding endurance for which the stable Hikami braking performance is demonstrated, 
when the blended high degree-of-hardness material cannot **** easily and it is used as tread rubber of a tire etc 
[0015] 

[Means for Solving the Problem] The rubber constituent of this invention is as follows, respectively because of the 
above-mentioned purpose achievement. 

( 1 ) It is the rubber constituent which a JIS-C form degree of hardness consists of 75 or more materials, and 3-30 w r eight section 
combination of the complex to which the adsorption component which includes a diene system quantity molecular weight object 
in the porosity body surface whose pitch diameter is 5-3000 micrometers beforehand was made to stick is carried out to all the 
diene system rubber component (diene system rubber in aforementioned adsorption component is also included ) 100 weight 
sections, and is characterized by the bird clapper. 

[0016] (2 ) In the aforementioned rubber constituent, it is the rubber constituent whose BET nitrogen adsorption-process specific 
surface area the average aperture of the front face of the aforementioned porosity object is 40- 1000 A, and is 10-800m2/g. 
[0017] (3 ) The adsorption component of the aforementioned complex is the rubber constituent w r hich is at least one sort in diene 
svstem rubber, rubber constituent [ of diene system rubber combination ], resorcinol formalin latex, syn-1 , and 2-polybutadiene 
resin, and its carbon combination constituent 

[001 8] (4 } In the aforementioned rubber constituent, the aforementioned porosity object is the rubber constituent which has a 
silicon bound water acid radical (Si-OH) and/or an aluminum bound water acid radical (aluminum-OH) on a front face. 
[0019] (5 ) the aforementioned rubber constituent setting - the inside of the aforementioned adsorption component a general 
formula and Y3-Si-CnH2nA (the basis chosen from the group which it may differ among a formula by the alkyl group, alkoxyl 
group, or chlorine atom of carbon numbers 1 -4 even if three Y of Y is the same, n shows the integer of 1 -6 to, and A becomes 
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Zii-C-C-CH_ 

I! 

from three -SmCnl 12 nSi-Y and -SmZ basis — it is -- here — Z) 0 

It is a basis, and m shows the integer of 1 -6 and Y and n are as above-mentioned. It is the rubber constituent with which the 
coupling agent expressed is blended. 

[O020] (6 ) In the aforementioned rubber constituent, it is the rubber constituent with which carbon black and/or the vulcanization 
accelerator are blended into the aforementioned adsorption component. 

[0021 ] ( 7 ) In the aforementioned rubber constituent, it is the rubber constituent which has foaming nature. 
[0022] (8 ) It is the pneumatic tire characterized by using the aforementioned rubber constituent as tread rubber. 
[0023] 

[Embodiments of the Invention] this invention is explained in detail below, as a rubber component used in this invention, what is 
usually used as tread rubber can be used, for example, it is independent about natural rubber (NR ) ( polyisoprene-rubber IR) 
styrene-butadiene copolymer rubber (SBR), butadiene rubber ( BR), isobutylene isoprene rubber ( IIR), etc. - it is - it can be 
blended and used 

[0024] moreover, in this invention, although it specifies that the degree of hardness measured with the JIS-K6301-C type 
hardness meter of the material before trituration of the porosity object used is a high degree of hardness of 75 degrees or more, 
less than 75 degrees is enough -- it is because it scratches and an effect is not acquired It is 95 or more most preferably 90 or 
more. 

[0025] Moreover, although it specifies that the pitch diameter of this porosity object is 5-3000 micrometers, this is because [ that 
less than 5 micrometers is enough ] it scratches and an effect is not acquired, when it exceeds 3000 micrometers on the other 
hand, the force which a porosity object receives from a road surface rather than adhesive strength surpasses, and it is because it 
scratches and an effect is no longer acquired, since it ****s. It is 10-2500 micrometers of pitch diameters preferably. 
[0026] In addition, the pitch diameter performed measurement of a pitch diameter in the conventional method by the laser 
dillractometry (the optical distracted method) by the micro truck using the NIKKISO [ by Nikkiso Co., Ltd. ] micro truck MKII 
grading-analysis meter about the particle 500 micrometers or less. Moreover, about the particle 500 micrometers or more, the 
pitch diameter classified by the screen of 4-30 meshes, and made particle size which is equivalent to a weight 50% the mean 
particle diameter. 

[0027] As for the hole which exists in the front face of a porosity object, it is desirable that the average aperture is 40-1000A. A 
phvsical anchor effect arises between rubber matrices because it is porosity, and a bird clapper is mentioned as a feature that it is 
hard to ****. When the average aperture of a porosity body surface was less than 40 A, even if BET nitrogen adsorption-process 
specific surface area fulfilled the above-mentioned range, when an adhesive property with the rubber in a porosity body surface 
applies this rubber constituent to a low sake at the tread of a pneumatic tire, it becomes easy to **** on a tread rubber front face 
during a run. on the other hand, even if BET nitrogen adsorption-process specific surface area is filling the above-mentioned 
range with the average aperture of an excess of 1000A, a porosity object becomes weak, and breaks and it is enough as it -- it 
scratches and an effect is no longer acquired It is 40- 3 00 A more preferably. 

[0028] Moreover, by the bird clapper, although a surface area becomes large, it specifies that BET nitrogen adsorption-process 
specific surface area is 10-800m2/g to porosity. Under in 10m2/g, since the surface area is small, the adhesive strength of a 
porosity object is insufficient, desorption occurs during a run, and on the other hand, since the volume of voids by the hole of a 
porosity object increases in an excess of 800m2/g, this is because the intensity of the porosity object itself falls and it destroys 
during contact on a road surface, Preferably, it is 100-600m2/g. In addition, the BET nitrogen adsorption-process specific surface 
area of the porosity object used by this invention is ASTM. It asks based on D3037. 

[0029] In the rubber constituent of this invention, the complex to which the adsorption component which includes a diene system 
quantity molecular weight object in the porosity body surface which has the above-mentioned property beforehand was made to 
stick is blended. The thing same as this diene system quantity molecular weight object as an above-mentioned rubber component 
can be used, and also it is effective to make resorcinol formalin latex, syn-1 , and 2-polybutadiene resin and its carbon combination 
constituent adsorb. Moreover, the carbon black and the silica which are usually used for rubber combination, stearin acid, ZnO, 
an antioxidant, thermosetting resin, a vulcanization accelerator, a vulcanizing agent, a silane coupling agent, etc. can be suitably 
blended with the aforementioned adsorption component. Moreover, complex dissolves the adsorption component of the specified 
quantity in a solvent like toluene, after supplying, predetermmed-time-agitating a porosity object and making it stick to this 
solution, makes a solvent distill off and can obtain it by making it dry in a vacuum drying further. This adsorption method is not 
limited to an above-mentioned method, but can adjust suitably the kind of solvent to be used, adsorption temperature, adsorption 
time, etc. Moreover, what is necessary is just to make it adsorb by blending with a direct porosity object, when an adsorption 
component is a latex. 

[0030] in this invention, it is important to have combined the specific porosity object into a rubber constituent with the 
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above-mentioned complex gestalt, it compares, when it is made to blend with a rubber constituent, without only complex-izing a 
porosity object, and a Hikami braking performance is markedly alike, and improves, and, moreover, a good result is obtained also 
in abrasion resistance etc. 

[003 1 1 although the loadings of this complex specify that it is 3 - 30 weight section to all the diene system rubber component 
(diene system rubber in aforementioned adsorption component is also included) 100 weight sections, under 3 weight sections are 
enough as them - it is because the problem of endurance will arise if it scratches, and an effect does not show up but 30 weight 
sections are exceeded on the other hand 

i 

[0032] moreover, in this invention, a porosity body surface is chemical - as a character — the following formula i 

The silicon bound water acid radical and/or the following formula which are come out of and expressed, 

What comes out and has the aluminum bound water acid radical expressed is desirable. These things are because firm adhesive 
strength is obtained in order to react easily with the coupling agent concerning this invention and to carry out linear combination 
to polymer. 

[0033] furthermore, the diene system quantity molecular weight object which it is desirable to blend the specific coupling agent 
concerning this invention in the rubber constituent of this invention, and is made to stick to a porosity object beforehand more 
preferably — receiving -- 3- of the aforementioned amount of porosity weights -- it blends 50% of the weight This is because it 
further becomes easy to generate a crack rather than economical in order adhesive strength is insufficient, the Hikami 
performance is not fully improved at less than 3 % of the weight, but for a rubber matrix to rate[ of high elasticity ]-ize, and for 
the Hikami performance to fall, since a lot of sulfur atoms are emitted from A sets of a coupling-agent molecule by excess 50% of 
the weight on the other hand, and to rise in cost and sharply. 

1 0034] The following formula, ^ ° H 
Or the following formula, ) A1 " 0H 

Under existence of the compound which comes out and has the silicon or aluminum bound water acid radical expressed, if the 
above-mentioned coupling agent is used, a porosity object and a rubber matrix can be chemically pasted up only not only in the 
physical combination through the hole, and the desorption problem of a porosity object can be improved sharply. 
[0035] Next, it is as follows when the silane coupling agent blended with a rubber constituent in this invention is illustrated. A 
screw (3-tricthoxy silyl propyl) tetrapod sulfide, a screw (2-triethoxy silyl ethyl) tetrapod sulfide, A screw 
(3-tnmethoxysilylpropyl) tetrapod sulfide, a screw (2-trimethoxysilyl ethyl) tetrapod sulfide, 3-mercapto propyltnmethoxysilane, 
3-mercapto propyl triethoxysilane, 2-mercapto ethyl tnmethoxysilane, 3 -nitroglycerine propyltnmethoxysilane, 3 -nitroglycerine 
propyl triethoxysilane, 3-chloropropyltrimetoxysilane, 3-chloropropyl triethoxysilane, 2-chloro ethyl tnmethoxysilane, 2-chloro 
ethyltnethoxysilane, 3-trimethoxysilylpropyl - N and N-dimethylthiocarbamoyl tctrasulfide, 3-triethoxy silyl propyl - N and 
N-dimethylthiocarbamoyl tetrasulfide, 2-triethoxy silyl ethyl - N and N-dimemylthiocarbamoyl tetrasulfide, 
3 -trimethoxysilylpropyl benzothiazole tetrapod sulfide, 3-tnethoxy silyl propyl benzothiazole TETORASURUFIDO, 3-triethoxy 
silyl propyl methacrylate monosulfide, 3 -trimethoxysilylpropyl methacrylate monosulfide, etc are mentioned A screw 
(3-triethoxy silyl propyl) tetrapod sulfide, 3-trimethoxysilylpropyl benzothiazole tetrapod sulfide, etc, are desirable. Moreover, 
three Y may not be the same, for example, they are a screw (3-diethoxy methylsihlpropyl) tetrapod sulfide, 3-mercapto propyl 
dimcthoxymethylsilane, 3 -nitroglycerine propyl dimethoxymethylsilane, 3-chloropropyl dimethoxymethylsilane, and dimethoxy 
methylsihlpropyl as the example. - N and N-dimethylthiocarbamoyl tetrasulfide and dimethoxy methylsihlpropyl benzothiazole 
TETORASURUFIDO are mentioned. 

[0036] Moreover, it is usable suitably in the compounding agent usually used in the rubber industry. When it applies to tread 
rubber, a foaming means can control an expansion ratio until it results [ from the surface of a tread ] in an innermost layer, and 
can lessen change of the I likami performance until it results in full wear. Although foaming is based on high-pressure mixing of a 
thing and gas depended on a foaming agent, it may use which method. 

[0037] When using it for tread rubber, as for an expansion ratio, it is desirable that it is 5 - 35%. This is because this closed cell is 
desirable in order to enlarge the micro drainage effect by pore and to demonstrate the outstanding snow-and-ice performance in a 
state with much moisture fused on the ice front face near 0 degree C when the rubber constituent of this invention is used as tread 
rubber of a pneumatic tire. 

[0038] Here, an expansion ratio VS is the following formula. VS=-| (rhoo-rhog )/(rhol-rhog)-l } xlOO (%) ( 1 ) 

It comes out, and it is expressed and rhol is [ the density (g/cm3) of the solid phase section of a foamed rubber and rhog of the 

density (g/cm3) of a foamed rubber and rhoo ] the densities ( g/cm3 ) of the gas section in the foam of a foamed rubber. The 

foamed rubber consists of the solid phase section and the gas section in the cavity (closed cell ), i.e., a foam, formed of the solid 

phase section. Since density rhog of the gas section is very small and it is [ about 0 ] very small to density rhol of near and the 

solid phase section, a formula ( 1 ) is the following formula. VS={(rhoo/rhol )-l } xlOO (%) (2) 

It becomes almost equivalent. 

[0039] 
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[Example] this invention is explained based on an example below. The rubber constituent of the content of combination which 
shows each example and each example of comparison in following Table 3 - 6 was prepared, and these rubber constituent was 
used for the tread, the tire (the tire size 1 95 / 65R14) was produced, and the performance given in front Naka was measured by 
the following method. In addition, the kind of the diene system rubber which made the porosity object adsorb the property of the 
various porosity objects in Table 3-6 to the following table 1 again, or diene system rubber constituent is shown in the following 
table 2, respectively. 

[0040] The technique of making a porosity body surface adsorb diene system rubber independent (**) or diene system rubber 
constituent (**) - ('**), and a resin (mosquito) and a (g) beforehand, and obtaining complex is as follows. To lOOg of porosity 
objects, prepare diene [ 30% of the weight of ] system rubber (a ) 30g, subsequently to the inside of 31. toluene, melt diene system 
rubber (a) 30g, throw in lOOg of porosity objects in it, made toluene distill off after 1-hour churning, it was made to dry in a 
vacuum drying further for 24 hours, and 13()g of specified substance was obtained. 

[0041 ] Moreover, weighing capacity of an adsorption component (b) - a (e), and the ( g) was carried out as the recipe, in the OOC 
Banbury mixer, it kneaded for about 3 minutes, carbon black was scoured, subsequently a vulcanization accelerator and sulfur 
were kneaded at the 2nd milling process, and various compounds were obtained. Subsequently, by the same method as the above, 
to the porosity object, weighing capacity of the desired diene system rubber compound constituent for adsorption w r as carried out, 
and the specified substance was obtained one by one, 

[0042] A resorcinol formalin latex (h) prepares 30g used as 30 0/ o of the weight to lOOg of porosity objects, and was made 
immersed for 1 hour, dryness was performed for 2 minutes at 130 degrees C after 2 -hour dryness, and 70 degrees C performed 
finishing dryness processing for 80 seconds at further 220-250 degrees C. In other complex, it prepared similarly. 
[0043] In addition, the method of preparation of a REZONSI UN formalin latex (RFL) is as follows. 
REZONSHIN 14.9 (weight section ) 

Formaldehyde 37% solution . 10% solution of 19 0 sodium hydroxides 18.2 vinylpyridine latex *1 190.5 Styrene-butadiene 
copolymer latex *2 1 95.4 soft water 562.0 1000.0* 1 : Latex by Japan Synthetic Rubber Co., Ltd. JSR 0680*2: Latex by Japan 
Synthetic Rubber Co., Ltd JSR2108. [0044] It added stirring 10% solution of sodium hydroxides, after dissolving a resorcinol in 
372. 5g of soft water first, and the method of preparation of the DIP liquid of the aforementioned blending ratio of coal added 
formaldehyde 37% solution further, was ripened at 25 degrees C for 6 hours, and made this A liquid. On the other hand, the latex 
was added to the 189.5g of remaining soft water, and mixed liquid w r as used as B liquid. Added the above-mentioned A liquid to 
this B liquid, it was made to ripe at 25 more degrees C for 24 hours, and conventional RFL DIP liquid was prepared. RF/L of this 
DIP liquid was 16 % of the weight and 18 % of the weight of solid-content contents, and VP/( VP+SBR) was 7.5 % of the weight. 



[0045] **** with a degree [ of Hikami braking performance ice temperature ] of -2 degrees C estimated. The evaluation tire 
braked the asphalt way of the test course of our company from speed 20 km/h after 200km rectilinear-propagation run, and 
indicated the examples 1-9 of comparison by the index as control to the example which corresponds, respectively. The numeric 
value is so good that it is large. 

[0046] The general abrasion resistance way run estimated and the examples 1 -9 of comparison alter 20,000km run were 
indicated by the index as control to the example which corresponds, respectively. The numeric value is so good that it is large. 
[0047] 
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[0048] All porosity **** A-I is JIS-K. The degree of hardness depended on Kamishima factory C type degrce-of-hardness type 
(ITD-102N) based on 6301 is 99. In the above-mentioned porosity object, the required thing performed trituration and the 
classification by the sieve, and readjusted them to the particle size for which it asks. 
[0049] 
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*1 Kneading conditions : start from 70rpm and 70 degrees C, and it is *2 for about 3 minutes to 160 degrees C. Kneading 
conditions: Start from 70rpm and 70 degrees C, and it is *3 for about 1 .5 minutes to 1 10 degrees C. Syndiotactic by Japan 
Synthetic Rubber Co., Ltd. - 1, 2-polvbutadiene RB 840*4 Screw (3-triethoxy silyl propyl)-tetrapod sulfide *5 Diben/othiazyl 
disulfide. [0050] 
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[0055] *6: Ouchi Shinko Chemical make NOKURAKKU 6C* -- 7:N-cyclohe\yl-2-benzo thiazyl-sulfenamide (vulcanization 
accelerator) 

*8: Dmitrosopentamethylenetetramine *9:DPT : urea =1:1 (weight ratio) 
[0056] 

[Effect of the Invention] it compares, when a porosity object is only combined with a rubber constituent by having blended the 
complex which made diene system rubber or the diene system rubber constituent stick to a specific porosity body surface 
beforehand in the rubber constituent of this invention, without complex-izing, as explained above, and a Hikami braking 
performance is markedly alike and improves Moreover, if the rubber constituent of this invention which blended the specific 
porosity object is used as tread rubber of a pneumatic tire, physical bonding strength can be obtained between a porosity object 
and a rubber matrix, a I Iikami braking performance and abrasion resistance can improve, and the effect that generating of a crack 
can be suppressed can be acquired, furthermore — the case where a specific coupling agent is blended when the porosity object 
which has a specific chemical group is used for a front face -- the above - since not only physical bonding strength but both can 
be pasted up chemically, the above-mentioned property improves further By making rubber into foaming nature, the dewatering 
effect by the irregularity of a closed cell can be added, and it becomes more effective further again. 



[Translation done.] 
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